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Specifications /*109 

1. Title of Invention 

Active Matrix Panel 

2. Claim 

1) An active matrix panel which features establishing an MOS 
capacitor that is formed by use of thin film with the same 
construction as that of the gate insulating form of a thin film 
transistor, said MOS capacitor is parallel to a capacitor which 
consists of a liquid crystal in the active matrix panel which is 
comprised of the aforementioned liquid crystal group connected to 
a data line between the aforementioned thin film transistor group, 
which controls the ON /OFF by plural data lines, plural gate lines 
and the said gate line, and the said thin film transistor group; 

2) the active matrix panel of the aforementioned MOS 
capacitor, mentioned in Paragraph 1 of the claim which features 
connecting one electrode to a picture element and another electrode 
to a gate line of a picture element or a fixed potential line that 
is adjacent thereto in the longitudinal direction; 

3) an active matrix panel in Paragraph 1 of the claim which 
features the substrate of the aforementioned MOS capacitor which we 
suppose is a silicon thin film that is not doped with impurities; 

4) an active matrix panel in Paragraph 1 of the claim which 
features the substrate of the aforementioned MOS capacitor which we 
suppose is a silicon thin film doped with p-type and n-type 
impurities . 



* Numbers in the margin indicates pagination in the foreign text. 
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3. Detailed Specifications 
(Industrial Applications) 

The present invention is related to an active matrix panel 
constructed by use of a thin film transistor (abbreviated TFT 
below) . 

(Outline of Invention) 

The present invention enlarges the liquid crystal capacity, 
from an appearance standpoint, by establishing an MOS capacitor 
that has the same construction as the aforementioned TFT, and is 
parallel to a capacitor which is comprised of the aforementioned 
liquid crystal, in an active matrix panel by driving the liquid 
crystal that uses the TFT and which improves the display /110 
performance . 

(Conventional Technology) 

In the active matrix panel which utilized the TFT as the 
switching element, conventionally, the picture element portion of 
one picture element part is structured by data line 1, gate line 2, 
TFT 3 and liquid crystal cell 4, as shown in Figure 7. A desirable 
performance as described in a document entitled Merchandised Liquid 
Crystal Pocket Color Televisions (Nikkei Electronics, 9-10-1984 
Issue) is acquired by use of a thin film transistor as the 
structure element* However, if we suppose that a high precise 
display is to be realized by the picture element dimensions which 
we suppose are fine, the problem, as shown below, is (foreign text 
is illegible) . 
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(Issues and Objectives to be Resolved by the Invention) 

We suppose that the dimensions of one picture element for a ^ 
conventional active matrix panel are length e, width b. R x is the 
ON resistance of the TFT and R 2 is the OFF resistance of the TFT, 
C (1 iieg.) is the capacity of the liquid crystal cell. Here, the 
fineness of the planar dimensions are tested in contrast to the 
previously described conventional panel, by not altering the cross- 
sectional dimensions. (Countermeasures are necessary against the 
deterioration of the contrast due to the reconstruction of the 
manufacturing process of the TFT and the retardation of the liquid 
crystal in order to alter the cross-sectional dimensions, which are / 
accompanied by severe difficulties). If we suppose that the 
reduction coefficient is l/k, the picture element dimension of a 
new active matrix panel becomes length e/k and width Jb/Jfc. / 
Moreover, the ON resistance and the OFF resistance of the TFT, 
which is R x and R 2 , respectively, do not change. The capacity of 
the liquid crystal cell becomes C (Ulmgm) /k* . Consequently, the time 
constant of the picture element selective time is reduced by 

r iC ( iiieg.)" 1/,c2R i C (iueg.)* The time constant of the picture element 
selective time is reduced by R 2 C (illeg . ) -l/^R 2 C (illeg0 . On the other 
hand, the write-in time of the signal to the picture element is 
shortened and the holding time of the electric charge is compressed 
l/£ (iUeg °, the effective value of the voltage added to the liquid 
crystal cell is reduced. This matter raises the contrast 
inferiority and the display inadequacy of the cross tracks in the 
active matrix panel. 

The present invention resolves the display inadequacy of the 
active matrix panel which accompanies the refining of the picture 
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element dimensions so it has a desirable contrast , which is the 
objective to supply a high precise active matrix panel. 
(Means to Resolve the Issues) 

The solitary holding time, as mentioned above, is prevented 
from being reduced so that the MOS capacitor of the same 
construction as the gate insulating film of the TFT is formed and 
the capacity value of the liquid crystal cell, from an appearance 
standpoint, is enlarged. 
(Function) 

If we suppose that the capacity value of the MOS capacitor 
established in the TFT substrate is C M , the capacity of one picture 
element of the active matrix panel, in which the dimensions are 
compressed by 1/Jc, become l/£ 2 C (llleg0 + C M . Consequently, the time 
constant of the selective time becomes R 2 ( l/Jt 2 C (illeg0 + C M ) • It 
becomes possible to prevent the shortening of the holding time of 
the voltage stored in the picture element. The results are that 
the contrast inferiority and the cross track, etc., are not invoked 
and the high precision of the active matrix panel can be realized. 
(Example) 

Below, the example of the present invention is described, 
based on the drawings. 

A complete drawing of the active matrix panel is shown in 
Figure 8. In the same drawing, 5, 6 and 7 are gate line; 8, 9 and 
10 are data wiring; 11, 12, 13 and 14 are thin film transistors; 
15, 16, 17 and 18 are liquid crystal cells. The operation of the 
active matrix panel is described in detail in the document entitled 
Merchandised Liquid Crystal Pocket Color Televisions (Nikkei 
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Electronics, 9-10-1984 Issue). 

Figure 1 is a view which shows the structure of the active 
matrix panel for the present invention. In the same drawing, 19 is 
the gate line, 20 is the data line, 21 is a thin film transistor, 
22 is a liquid crystal cell, 23 a MOS capacitor of the same 
construction as the thin film transistor 21, 56 is a counter 
electrode of the liquid crystal cell. Gate 25 of MOS capacitor 23 
is connected to thin film transistor 21 and liquid crystal cell 22. 
The substrate of the MOS capacitor 23 is connected to the fixed 
potential line 24. 

One example of the cross-sectional construction for the /111 
active matrix panel in Figure 1 is shown in Figure 3. In Figure 3, 
26 is the transparent substrate; 27 and 28 are the first silicon 
thin films, 29 and 30 are the gate insulating films, 31 and 32 are 
the second silicon thin films, 33 is the layer insulating line; 34 
is the transparent conductive line; 35 is the liquid crystal, 36 is 
the counter electrode. 27, 29 and 31 are the substrate, gate 
insulating line and gate of the thin film transistor 21, 
respectively. 28, 30 and 32 are the substrate, gate insulating 
line and gate of the MOS capacitor 23, respectively. 

Figure 2 is a view which shows another construction of the 
active matrix panel for the present invention. In the same 
drawing, 37 is the gate line; 38 is the data line; 39 is the thin 
film transistor; 40 is the liquid crystal cell, 41 is the MOS 
capacitor of the same construction as the thin film transistor 39; 
57 is the counter electrode of the liquid crystal cell. The 
substrate 42 of the MOS capacitor 41 is connected to the thin film 

6 



transistor 39 and the liquid crystal cell 40. The gate 43 of the 
MOS capacitor 41 is connected to the fixed potential line 44. 

One example of the cross-sectional construction of the active 
matrix panel in Figure 2 is shown in Figure 4. In Figure 4, 45 is 
the transparent substrate; 46 and 47 are the first silicon thin 
films; 48 and 49 are the gate insulating films; 50 and 51 are the 
second silicon thin films; 52 is the layer insulating films; 53 is 
the transparent conductive film; 54 is the liquid crystal; 55 is 
the counter electrode. 46 , 48 and 50 are the substrate, gate 
insulating film and gate of the thin film transistor 39 in Figure 
2, respectively. 47 , 49 and 51 are the substrate, gate insulating 
film and gate of the MOS capacitor 41 in Figure 2, respectively. 

Figure 5 and Figure 6 are views which show the construction of 
the fixed potential line 24 in Figure 1 and the fixed potential 
line 44 in Figure 2. According to Figure 5 and Figure 6, for 
convenience sake, the MOS capacitor is shown by the structure of 
Figure 1; however, it is rearranged in the structure of Figure 2 
and does not change due to the gist of the present invention. 

Figure 5 is a view which shows two picture elements that are 
adjacent thereto in the longitudinal direction. 58, 59 and 60 are 
fixed potential lines. Fixed potential lines 62 and 63 are 
potentially fixed in that the MOS capacitors 64 and 65 become a 
state of C M . 

Figure 5 and Figure 6 are different in that the adjacent gate 
lines are substituted by constant potential lines. In this case, 
the MOS capacitors 69 and 70 do not becomes the normal C M state. 
The aforementioned MOS capacitors do not perform the electrical 



charging holding function. In this case, the p-type and n-type 
impurity ions are selectively doped in the substrates of the MOS 
capacitors 69 and 70. Consequently, in Figure 3 and Figure 4, we 
suppose a construction in which p-type and n-type impurities are 
doped in the substrates 28 and 47 of the MOS capacitors. 
(Results of the Invention) 

It is possible to prevent a decline in the contrast and a 
deterioration of the display performance of the cross tracks, etc. 
by the reduction of the holding time which does not generate a 
picture element on the occasion of miniaturization and high 
densif ication, due to construction of the active matrix panel by 
use of the present invention. 

As for the present invention, the capacity value per capacitor 
unit area, for the aforementioned electric charge holding, can be 
made large by forming a charge-holding capacitor by use of a gate 
insulating film of the same construction as the thin film 
transistor, that is parallel to the liquid crystal cell. 
Consequently, the area ratio of the capacitor for electric charge 
holding included in the picture element, is small upon completion. 

Also, iti^iiot^e^ to perform a specific 

manufacturing process in order to make a capacitor for electric 
charge holding, by installing a constant potential line in order to 
hold the MOS capacitor, for electric charge holding, at a normal C M 
state. It becomes possible to manufacture using a conventional- 
type process. 

On one hand, if a construction which dopes impurities in the 
substrate of the MOS capacitor is employed, a MOS capacitor can be 
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formed by a manufacturing process by use of the gate line of the 
picture element which is adjacent to the one which increases the 
one manufacturing process. The aperture rate of the picture 
element is greatly maintained. 
4. Simple Description of the Drawings 

Figure 1 is a structural view of the active matrix panel for 
the present invention. 

Figure 2 is another structural view of the present invention. 

Figure 3 and Figure 4 are cross -sectional views of the 
active matrix panel of the present invention, shown in Figure 1 and 
Figure 2, respectively. 

Figure 5 and Figure 6 are structural views which show the 
connection of the MOS capacitors inside the active matrix panel, of 
the present invention. 

Figure 7 is a structural view of a conventional picture 
element. 

Figure 8 is a complete view of the active matrix panel. 
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21 — thin film transistor 

22 — liquid crystal cell 

23 — MOS capacitor 



Structural View of Active Matrix Panel 

Figure 1 




39 — Thin Film Transistor 

40 — Liquid Crystal Cell 

41 — MOS Capacitor 



Structural View of Active Matrix Panel 

Figure 2 




Cross-sectional View of Active Matrix Panel 

Figure 3 



27, 28 — Silicon Thin Film 

29, 30 — Gate Insulating Film 
31, 32 — Silicon Thin Film 




Cross-sectional View of Active Matrix Panel 

Figure 4 



46, 47 — Silicon Thin Film 

48, 49 — Gate Insulating Film 
50, 51 — Silicon Thin Film ^ 
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«. «,i View of Conventional Picture 
Structural View 01 Figure 7 



Element 




Complete View of JJcU.™ 



Panel 



Figure 
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58, 59, 60 — Gate Line 

62 , 63 — Constant Potential 

Lines 

64 , 65 — MOS Capacitor 

../.:>w 




Structural View of Active Matrix Panel 

Figure 5 
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66, 68 — Gate Line 
68, 70 — MOS Capacitor 



Structural View of Active Matrix Panel 

Figure 6 
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Japanese Laid-Open Patent Appln 62-10619 



ABSTRACT 



An active matrix panel 



An active matrix panel with an MOS 



capacitor that is formed by the use of an insulating 
film with the same structure as that of the gate 
insulating film of TFT, said MOS capacitor being 
parallel to a capacitor provided by the liquid crystal 
cells forming said panel. _ 



connected to each of the picture element electrodes and 
the other electrode is connected to a gate wiring for 
picture elements or a line at a fixed potential level 
that is adjacent thereto in the longitudinal direction. 




One electrode of the said MOS capacitor is 
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